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INTRODUCTION

EMPLOYING SERIAL MOTOR TASKS TO STUDY THE ORGANIZATIONAL CHARACTERISTICS OF

MOVEMENTS IN SHORT TERM MEMORY HAS BECOME POPULAR IN MOTOR LEARNING RESEARCH..

IN GENERAL THIS RESEARCH HAS BEEN CHARACTERIZED BY PRESENTING SUBJ2CTS WITH A

SERIES OF MOVEMENTS ON A POSITIONING TASK. THIS WOULD SUBSEQUENTLY BE FOLLOWED
.

BY THE SUBJECTS REPRODUCING THE SERIAL ITEM: IN THE SAME ORDER THEY WERE PRESENTED.

THIS SERIAL RECALL PARADIGM WAS EFFECTIVE FOR STUDYING RETENTION, HOWEVER, IT WAS

LIMITED IN PROVIDING INFORMATION ABOUT THE ORGANIZATIONAL PROCESSES OCCURRING

WITHIN THE PERrORNER.

WHEN DEALING WITH THE QUESTION OF HOW PEOPLE ORGANIZE INFORMATION, A BASIC

PREMISE IS THAT TEEY ARE ALLOWED TO ORGANIZE. SUCH A PREMISE FORCES A SHIFT IN

METHODOLOGY AWAY FROM THE SERIAL RECALL PARADIGM. IN THE MID 1960's, TULVING

(1962, 1964, 1965) INTRODUCED AND DEVELOPED THE FREE RECALL PARADIGM. THIS

EXPERIMENTAL PROCEDURE ALLOWS THE SUBJECT TO REPRODUCE SERLALLY PRESENTED ITEMS

IN ANY ORDER THE SUBJECT WISHES. BY OBSERVING THE PATTERNS OF RECALL TEE MANNER

OF ORGANIZATION MAY BE INFERRED.

FEW STUDIES IN THE MOTOR AREA HAVE UMPLCYED THE FREE RECALL TECHNIQUE. ONE OF

THESE FEW STUDIES WAS CONDUCTED BY D1EWART AND STELMACH (1978). SUBJECTS IN THIS



STUDY REPRODUCED A SERIES OF FIVE MOVEMENTS IN ANY ORDER THEY WISHED. ALTHOUGH

THESE MOVEMENTS WERE PRESENTED IN VARYING ORDERS, THE SUBJECTS HAD A VERY STRONG

TENDENCY TO RECALL IHE MOVEMJINTS IN A SPATIALLY SEQUENTIAL ORDER, THAT IS THE

SHORTEST MOVEMENT FIRST, FOLLOWED BY THE hEXT LONGEST, ANDSO ON. THESE FINDINGS

REVEALED THAT WREN PERMITTED SUBJECTS COULD REORGANIZE MOVEMENT INFORMATION INTO

A MORE MEANINGFUL FORM.

A SECOND ORGANIZATIONAL STRATEGY WAS REPORTED IN A STUDY CONDUCTED BY MAGILL

AND HUSAK (19n). SUBJECTS IN THIS STUDY WERE PRESENTED WITH A SERIES OF 6, 9 or

12 MOVEMENTS ON A POSITIONING TASK. DURING REPRODUCTION SUBJECTS TENDED TO RECALL

THE MOVE4ENTS IN TEE SAME ORDER THEY WERE PRESENTED. A CONFOUNDING VARIABLE EN

THIS STUDY MAY HAVE BEEN THAT THF SUBJECTS WERE PRnVIDED WITH NUMERIC LABELS FOR

EACH MOVEMENT. THESE LABELS COINCIDED WITH THE POSITION THAT MOVEMENT HELD IN

THE SERIES. THEREFORE, THE FIRST movEKENT PRESENTED HAD A LABEL OF "1", IHE SECOND

MOVEMENT "2', AND SO ON. THIS FORM OF LABELING MAY HAVE FACILITATED A TEMPORAL

ORGANIZATIONAL PATTERN AND INHIBITED OTHER FORMS OF ORGANIZATION FROM OCCURRING.

THE PURPOSE OF THIS STUDY, THEREFORE, WAS TO DETERMINE THE INFLUENCE THAT VARYING

TYPES OF LABFLS HAVE ON IHE ORGANIZATION OF A SERIES OF MOVEMENTS IN MEMORY.



METHOD

IN ORDER TO INVESTIGATE THIS PROBLEM A SERIES OF THREE EXPERIMENTS WERE PLANNED.

THE THREE EXPERIMENTS WERE ESSENTIALLY SIMILAR WITH THE ONLY DIFFERENCE BEING AN

INCREASE IN THE LENGTE OF THE MIES. EXPERIMENT "1" PRESEWED SUBJECTS WITH A

SERIES OF 6 MOVEMENTS WHILE EXPERIMENTS "2" AND "3" PROVIDED SUBJECTS WITH A SERIES

OF 9 AND 12 MOVEMENTS RESPECTIVELY. FORTY-FIVE MALE AND FEMALE UNDERGRADUATE

VOLUNTEERS SERVED AS SUBJECTS IN EACH EXPERIMENT. A UNI-DIMENSIONAL POSITIONING

APPARATUS (SHEA AND HUSAK; 1979) WHICH PERMITTED MOVEMENTS ALONG A TRACKWAY 76.2

CENTIMETERS IN LENGTH WAS EMPLOYED IN THE STUDY.

IN EXPERIMENT "1" THREE GROUPS WERE DEFINED ACCORDING TO .THE MEANINGFULNESS OF

THE NUMERIC LABEL ATTACHED TO EACH INDIVIDUAL MOVEMENT WITHIN A SERIES. IN THE

RANDOM GROUP THE NUMBERS WERE ASSIGNED RANDOMLY TO EACE. MOVEMENT IN THE SERIES.

THE RANDOM LABELS DID NOT HAVE ANY PARTICULAR SIGNIFICANCE OTHER THAN TO IDENTIFY

THE END LOCATIONS SO THAT IN THE RECALL STAGE THE SUBJECTS WOULD BE AZLE TO TELL THE

EXPERIMENTER TO WHAT LOCATION THEY WERE MOVING. THE TEMPORAL GROUP RECEIVED LABELS

THAT INDICATED THE TEMORAL ORDER OF THE MOVEMENT PRESENTED. THEREFORE, THE FIRST

POSITION VRESENTED WAS CALLED "1", THE SECOND POSITION "2", AND SO FORTH. THE THIRD

GROUP WAS REFERRED TO AS THE SPATIAL GROUP. THE LABELS ATTACHED TO THE MOVEMENTS.

IN THIS GROUP 1PROVIDED SPATIAL INFORMATION ABOUT THE END POINT OF EACH POSITION hy
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RELATION TO THE STARTING POINT. FOR THIS GROUP THE POSITION CLOSEST TO THE STARTING

POINT WAS CALLED "I", AND 1HE MOVEMENT WITH END LOCATION FURTHEST AWAY WAS CALLED "6".

ALL SUBJECTS WERE PRESENTED WITH THREE SERIES OF MOVEMENTS. MOVEMENT ErrENTs

WERE COUNTER-BALANCED ACROSS PRESENTATION POSITIONS TO CONTROL FOR DISTANCE BIASING.

AFTER THE PRESENTATION OF A SERIES THE SUBJECT WAS ASKED TO REPRODUCE THE INDIVIDUhL

MOVEMENTS IN THE SERIES IN ANY ORDER THEY WISHED AND PROVIDE THE MOVEMENTS NUMERIC

LABEL. DURING THE REPRODUCTION PHASE, THE EXPERIMENTER RECORDED THE ORDER OF RECALL.

THE PROCEDURES WERE IDENTICAL FOR EXPERIMENTS 2 and J WITH THE EXCEPTION OF AN

INCREASE IN THE MOVEMENT SERIES FROM 6 to 9 and 12 MOVEMENTS, RESPECTIVELY.

RESULTS

OF INTEREST IN THESE SERIES OF EXPERIMENTS WAS THE DEGREE TO WHICH THE INDIVIDUAL

MOVEMENTS WERE ORGANIZED EITHER TEMPORALLY OR SPAtIALLY IN MEMORY. A TEMPORAL

ORGANIZATIONAL PATTERN WOULD BE REFLECTED BY RECALL ORDERS SIMILAR TO THE ORDER OF

PRESENTATION WHILE SPATLAL ORGANIZATION WOULD APPEAR IN REULL PATTERNS ASSOCLATED

WITH THE MOVEMENT DISTANCES OR END LOCATIONS.

A PRESENTATION ORDER BY RECALL ORDER BY GROUPS (6 x 6 x 3) CONTINGENCY TABLE

WAS FORMED, AND THE OVERALL CHI-SQUARE REVEALED THAT THERE WAS A SIGNIFICANT

TEMPORAL INFLUENCE (x4863.0, 1)1.05) ON THE. ORGANIZATION OF THE MOVEMENT SERIES IN MEMORY.-
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PRESENTATION ORDER BY RECALL ORDER (6 x 6) CUL-SQUARE% WERE THEN PERFORMED FOR

THE RANDOM, TEMPORAL AND SPATIAL GROUPS AND EACH PROVED TO BE SIGNIFICANT

og
2
..70.4, 641.2 and 149.4 respectively, p(0) WITH THE MOST DIVERGING GROUP

BEING THE TEMPORAL LABEL GROUP, PATTERNS OP RECALL THAT WIRE THE MOST PROMINENT

WERE IRE STRONG TENDENCY TO RECALL EITHER THE FIRST OR LAST MOVEMENTS THAT WERE

PRESENTED FIRST AND THE STRONG TENDENCY OF THE TEMPORAL GROUP TO RECALL THE

HOVEMENCS IN THE SAM. ORDER THEY WERE PRESENTED.

TO DETERMME THE SPATIAL INFLUENCES ON ORGANIZATION A MOVEMENT DISTANCE nY

RECALL ORDER BY GROUPS (6 6 x 3) CHI-SQUARE WAS PERFORMED. MOVEMENT DISTANCE

PROVED TO BE A SIGNIFICANT FACTOR (x 2
..703.5, p<.(J5) IN THE ORGANIZATIONAL PROCESS.

SUBSEQUENT MOVEMENT DISTANCE BY RECAIL ORDER (6 x 6) CHI-SQUARES REVEALED

SIGNIFICANT SPATIAL INFLUENCES WERE FOUND IN 1HE RANDOM, TEMPORAL AND SPATIAL

GROUPS (x2p.57.4), 161.6 and i18.0 respectively, p(.05) WITH THE SPATIAL GROUP BEING

THE MOST DIVERGENT. AGAIN OBVIOUS PATTERNS OF RECALL APPEARED. FOR ALL MEE

GROUPS THE INITIAL MOVEMENT RECALLED TENDED TO BE EITHER DIE SHORTEST OR LONGEST

MOVEMENT IN THE SERIES. 1HE SPATIAL LABEL GROUP, HOWEVER, WAS ABLE TO REORGANIZE

THE STRUCIURE OF THE SERIES SO THAT A SEQUENTIAL OR SHORf ro LOW; ORDER OF RECALL

BECAME EVIDENT.
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IN EXPEALNENT 2 THE LENGTH Of TOS MUM SEAM WAS DIMAS= 120114 6 to 9

MOVEMENTS. SIMILAR ANALYSES AS DESCRIBED FOR EXPERLMENT "I" WERE CONDUCTED. AGAIN

THE OVERALL TEMPORAL INFMNCE PROVED TO BE SIGNIFICANT (x24.1.939.9. 14.05) 'AND littS

ALSO SHOWN TO BE SIGNIFICANT FOR ALL THREE GROUPS (x24.I36.2, 1,420.1 and 383.6 FOR

THE RANDOM, TEMPORAL AND SPATIAL GROUPS RESPECTIVELY, p(.0) WITH THE GREATEST

DIVERCENCE BEING OBSERVED IN THE TEMPORAL GROUP. THERE WAS A STRONG TENDENCY FOR

THE RANDOM GROUP TO RECALL FIRST OR LAST THE MOVEMENTS THAT WERE PRESENTED FIRST OR

LAST IN THE SERIES. ALSO itiz TEMPORAL GROUP RETALNED ITS STRONG TENDENCY TO RECALL

THE INDIVIDUAL ITEMS IN THE ORDER THAT THEY WERE PRESENTED.

SPATIAL INFLUENCES ON THE ORDER OF RECALL WERE FOUND FOR THE TEMPORAL AND

SPATIAL GROUPS BUT NOT FOR THE RANDOM GROUP tx
2
m344.2, 1,215.0 and 68.4 RESPECTIVELY,

p(.05I. THE MOST NOTICFAIILF PATTERN OF RYCALL FOR THE TEMPORAL GROUP WAS THE TENDENCY

TO RECALL THE SHORTEST OR LONGEST M)VEMENT FIRST. AS IN EXPERIMENT "I" THERE ;AS A

STRONG TENDENCY PA+. THE SPATIAL GROUP TO Ai;AIN RECALL THE ITEMS IN A SHORT TO LONG

MANNER.

IN ORDER TO EXCEED THE CAPACITY OF SHORT- TERM MEMORY THE LENGTH OF THE SERIES

WAS INCREASED FROM 9 to I? MOVEMENTS IN FYPERIMENT 1, TUE pvEPALL GPI-SOUARES

PROVED TO BF SIGNIFICANT FOR BOTH TEMP:PAL (x2--/p)11.2, p<.0%) AND SPATIAL
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2
02,180.6, p(.05) LNFLUENCES. LN TffE FOFL)W-UP ANALYSIS IT WAS REVEALED THAT

- .

ALL THREE GROUPS DEMONSTRATED SIGNIFICANT TEMPORAL INFLUENCES (s2^4a.1.6, 1,550.1

and 497.5 for the random, temporal and spatial groups respectively, p(,05).

THL RANDOM GROUP TENDED TO RECALL THE LAST POSITION FIRST. ONCE AGALN THE

TEMPORAL GROUP TENDED TO RECALL THE MOVEMENTS IN TIM SAYY ORDER MY WERE

PRESENTED. HOWEVER, THERE DOES BEGLN TO APPEAR A PATTERN OF REVERSE RECALL

IN wHum in LAST POSITION PRESENTED WAS KFCALLEP FIRST, THE SECOND TO LAST

POSITION PRESENTED BEING RECALLED 5ECONIALYI, AND O O. EACH GROMD WAS ALSO

SIGNIFICANTLY INFLUENCED HY THE SPATLAL FACTORS (239.9, 503.5 and 1.437 for

the random. temporal and spatial. groups respectively, p nc). AS WAS EXPECTED

THR SPATLAL (A0t:P RAD A VERY STRONt; TMENCY Tb PEI.:ALL THE PnSITIONS IN A InNG

Tr) !>KRT THF i'ANT;QM f:E.0.0!7P RAD A iPoPYN47ITY Tri E:TPEP THY

f-JRIF.r,7 40 LONf,f';T iris tT rr i-I.W;VN:FD IN THF SFFIFS FIVT.

I HE F i'P
. !: N!) , A 7 PM0T-J4F-t-T.

14f:I.t. P:AY IPY `;1''PACE,

TEMPRkL :41kai.LS F.V:ILITA7F IFYY0kAl. ;1;,ANIZATI 'ATTFF Z A AL TABELS

PROMOTE Si'ATIJ, ORGANIZATION. FURTHERMORE, THIS INFLUENCE APPEAFS TO REMAIN STRONG

7,4

11.



EVE1A WES THE SERIES LENGTH EXCEEDS THE caokary OF SHORT TERK MORT. ALSO

DEMONSTRATFL UAS TUE FACT IHAT ALTUUU6H THESE LABELS EJD PLAY A SIGNIFICANT ROLE

:N Ha.; MOVFICNT INFORMATIoN WAS STORED, THEY DID NUT ELIMINATE THE INFLUENCE OF THE

PEMAINIM: CHARACTEISTIr IN IMF tlarlAsIztatoNAL PPJY:?'iS THIS MAY bY DUE TO THE

FACT TRAT 40(FMENT OKANIZAZION IS RARELY DEPENDENT UPON A SINGLE CHARACTEBISTIC.

IN FAeT IT OFTFN AN v ''.PACTIVT COnINATION OP IVITH Hi TEMPORAL AND SPATLAL

FLATMES FFE wWEMENT.

PRAGTICAL APPLICATIONS OF THIS!, FINDINCS MAY INDICATE THE IMPORTANCE OF al

PHRASES ::!.PING iNSTRUCT/ON AND PERFORMANCE 6HICH VAI_D FACILITATE THT OPGANIZATION

MoMMY:v7 :NT- IN THE DESIRED 1):REC-MiN.
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